Aims: Tamsulosin, a superselective subtype alpha 1a and 1d blocker, is used for the treatment of male Lower Urinary Tract Symptoms (LUTS) commonly caused by Benign Prostatic Hyperplasia (BPH). This prospective study evaluated the efficacy and safety of a new formulation, Tamsulosin OCAS® (Oral Controlled Absorption System), for LUTS associated with BPH in Thai patients. Materials and Methods: Fifty one patients over 40 years old with complaints of LUTS associated with BPH were recruited. Patients received an 8 week course of once daily 0.4 mg tamsulosin OCAS®, and were followed up at 2 (visit 3), 4 (visit 4) and 8 (visit 5) weeks post-treatment. At each visit, patients were assessed using the International Prostate Symptom Score (IPSS), Nocturia Quality of Life (N-QoL) Questionnaire, QoL Assessment Index (IPSS-QoL), and International Index of Erectile Function (IIEF). The primary outcome was efficacy of Tamsulosin. The secondary outcomes included change in the mean number of nocturia episodes, hours of undisturbed sleep (HUS) and uroflowmetry measurements. Results: Total IPSS significantly decreased at week 8 from baseline (from 19.52 to 6.08; p < 0.001). Similarly, the voiding and storage subscores of IPSS also continued to improve significantly starting from the second and third visits, respectively (p < 0.001 versus baseline). The IPSS-QoL and N-QoL scores significantly improved at visit 3 through end of study. In addition, we observed significant nocturia and HUS improvement in their last clinic visit. Uroflowmetry parameters, Q max and Q ave , improved significantly at 3 rd clinic visit . Three patients experienced mild dizziness. Conclusion: Tamsulosin OCAS® treatment led to significant improvements in LUTS, HUS and QoL in Thai patients with bladder outlet obstruction from BPH with few side effects.
INTRODUCTION
Benign Prostatic Hyperplasia (BPH) is a common cause of male Lower Urinary Tract Symptoms (LUTS). LUTS consists of voiding and storage symptoms, with the latter having a greater effect on quality of life. Nocturia, defined as important complaint patients interrupt their sleep to void (1) .
Alpha blockers are the first-line of medical treatment for BPH. The advantages of the newer alpha blockers for BPH include quick improvement of symptoms and quality of life, and less side effects. Tamsulosin is a superselective subtype alpha 1a and 1d blocker used for the treatment of LUTS in BPH. Tamsulosin OCAS® (Oral Controlled Absorption System) is a new formulation of Tamsulosin which has consistent drug release independent of pH. This 24-hour sustained efficacy of Tamsulosin OCAS® leads to improvement in LUTS from BPH, such as voiding symptoms and nocturia, with less side effects (2) (3) (4) (5) . Asian patients have different characteristic from the western patients, especially, in regards to body mass index (BMI) that may affect the result of the treatment. We evaluated the efficacy and safety of tamsulosin OCAS® 0.4 mg in 51 Thai patients with LUTS associated with BPH over 8 weeks of treatment.
MATERIALS AND METHODS
The study was approved by the ethics committee of the Faculty of Medicine, Chiang Mai University and Ramathibodi hospital. Patients gave written informed consent before participating in the study.
Patients
Fifty-one male patients over 40 years old with complaints of LUTS associated with BPH were recruited from the outpatient departments of the study sites. LUTS associated with BPH were diagnosed by digital rectal examination or ultrasound. Prostatespecific antigen (PSA) levels were within the normal range (< 4 ng/dL). All patients had a total International Prostate Symptom Score (IPSS) greater than or equal to 13, and got up interrupting sleep to void at least 2 times per night during the week prior to recruitment. The maximum urinary flow rate (Q max ) was between 4 and 15 mL/s with the voided urine volume greater than 120 mL.
The exclusion criteria included (1) previous prostatectomy; (2) severe hepatic dysfunction; (3) severe renal dysfunction; (4) severe cardiovascular disorder; (5) orthostatic hypotension; (6) senile dementia; (7) other conditions which can cause voiding dysfunction such as neurogenic bladder, bladder or urethral stone, recurrent urinary tract infection, bladder cancer, prostate cancer, urethral stricture and large bladder diverticulum; (8) history of hypersensitivity or allergy to tamsulosin; (9) symptomatic urinary tract infection in the preceding month (10) nocturnal polyuria; (11) use of 5-alpha-reductase inhibitors within the preceding 3 months; (12) use of diuretics and sleeping pills; (13) use of other pharmacologic treatments for BPH, such as alpha blockers or plant extracts in the preceding month; (14) use of medications, such as alpha agonists, cholinergic or anticholinergic drugs, which may influence the pharmacodynamic effects of Tamsulosin. Figure-1 shows the design of the study. Visit 1 (week -2) evaluate all patients for eligibility for the study. Demographic data, medical history, concomitant medications and vital signs were recorded. In addition, the IPSS, IPSS-Quality of life (QoL), Nocturia-QoL (N-QoL), International Index of Erectile Function (IIEF), sleep diary measurements including uroflowmetry, and laboratory measures were also assessed before the start of treatment. Visit 2 (week 0) was the start of drug treatment. Patients who satisfied the inclusion criteria were given 0.4 mg once daily doses of Tamsulosin OCAS® (Harnal OCAS®, Astellas Pharma Inc, Japan) for a period of 8 weeks. Patients were followed up at 2 (visit 3), 4 (visit 4) and 8 (visit 5) weeks after treatment. At each clinic visit, patients were assessed for concomitant medications, IPSS, IPSS-QoL, N-QoL, IIEF and uroflowmetry parameters.
Study Design

Clinical Evaluation
During the evaluation period, the medical history (underlying diseases), height, weight and concomitant medications were recorded. Physical examination including vital signs, general examination and digital rectal examination were done. PSA and general laboratory tests, including Complete Blood Counts (CBC), liver function tests, kidney function tests, electrolyte, blood sugar, uric acid, lactate dehydrogenase (LDH) and Gamma-GTP, were conducted. During each visit, the blood pressure and heart rate were obtained while patients were seated. Laboratory tests were repeated at the last visit (week 8).
Symptom assessment IPSS questionnaires
Patients completed the IPSS questionnaires which consist of a total of seven questions -four on voiding symptoms and three on storage 
Sleep Diary (3-day frequency/volume chart)
Patients received full instructions on how to complete the sleep diary and counseled on the importance of completing the diaries during their sleeping period for 3 consecutive working days (Monday to Thursday) in the week prior to the next clinic visit to provide accurate information.
Frequency, volume of each void and times going to bed and getting up were recorded in the sleep diary by the patient. Measuring jugs were used to determine the urine volumes of each void.
Sleep diaries were dispensed to patients at visits 1 (run-in), 3 (week 2), and 4 (week 4) and were evaluated at visits 2 (week 0), 4 (week 4) and 5 (week 8).
The sleep diary indicated the number of nocturia episodes and Hours of Undisturbed Sleep (HUS).
Quality of life assessment IPSS-QoL
Patients answered the disease-specific QoL question contained within the IPSS questionnaire, "If you were to spend the rest of your life with your urinary condition just the way it is now, how would you feel about that?". The score for this component ranges from 0 to 6. A high score indicates a worse condition.
N-QoL
Patients also answered the self-administered 13-item N-QoL questionnaire consisting of three domains: sleep/energy (7 questionnaires, score range from 0-28), bother/concern (5 questionnaires, score range from 0-20), and global QoL questionnaire consisting of "Overall, I would like to rate my quality of life to be?; the answer range of very good, good, fair, poor and very poor which score range from 0-4. All questionnaires are deal with daytime energy, worry, productivity, sleep, and vitality. The total score ranged from 0 (poorest QoL) to 52 (best QoL).
Sexual function assessment IIEF
Patients completed the IIEF questionnaire which consisted of 5 items based on the ability to identify the presence or absence of erectile dysfunction (ED) over the previous 6 months. The IIEF score is the sum of questions 1 to 5. ED was classified into five severity levels, ranging from none (22-25), through severe (5-7).
Uroflowmetry
Uroflowmetric parameters, such as Q max , average flow rate (Q ave ), void volume and void time were measured at visits 2 (week 0), 3 (week 2), 4 (week 4) and 5 (week 8). For these parameters, measurements at visit 2 were considered baseline.
Evaluation of primary and secondary outcomes
The primary outcome was efficacy of Tamsulosin OCAS® 0.4 mg. Efficacy was evaluated by changes in the mean values for total IPSS and IPSS subscores, IPSS-QoL, N-QoL and IIEF. Successful treatment was defined as a significant change in the mean efficacy parameters of the last clinic visit (visit 5) from baseline values (visit 1). The onset of successful treatment was the comparison between the IPSS scores (total and subscore) at baseline and each clinic follow up visit.
The secondary outcome measures were change in the mean number of nocturia episodes, HUS and uroflowmetric parameters.
In addition, the number of patients with a clinically significant response to Tamsulosin was determined, defined as those patients with a ≥ 25% decrease in total IPSS score, a ≥ 1 point decrease in IPSS-QoL score, or ≥ 20% increase in Q max over baseline.
Assessment of Safety
Safety was evaluated by assessing the incidence and severity of adverse events at each clinic visit. In addition, vital signs, such as blood pressure and heart rate were also measured at every clinic visit. Laboratory parameters, including hematology, biochemistry and urinalysis, were measured at enrollment and at last visit.
Statistical analysis
Statistical analysis was performed using SPSS 17.0 software. Analysis of variance (ANOVA) was used to assess the change in the mean of efficacy parameters and adverse events variations of each visit from the mean at baseline. For all comparisons, p < 0.05 was considered statistically significant.
RESULTS
Fifty-one patients were recruited into the study. Two patients did not complete the study due to development of urinary tract infection (one case) and loss of follow-up (one case). Thus, 49 patients were evaluated for treatment efficacy while all 51 patients enrolled were assessed for adverse reactions. The mean age of all patients was 63.71 years (range 48-80 years). Thirty-three patients (67.35%) had a body mass index (BMI) between 18.5-25 kg/m 2 and 15 patients (30.61%) had a BMI > 25 kg/m 2 . The average systolic blood pressure and diastolic blood pressure at baseline were 135.97 ± 18.33 and 81.04 ± 10.12 mmHg, respectively. The most common underlying disease was hypertension, which was found in 13 patients (26%). Other underlying diseases included dyslipidaemia (8%) and diabetes (6%). Baseline characteristics of patients for total IPSS and IPSS subscores, IPSS-QoL, N-QoL and IIEF are shown in Table- 1; number of nocturia episodes and HUS are shown in Table- 2; and uroflowmetric parameters are shown in Table-3 .
Primary outcomes
The results for the primary outcome measures are presented in Table- 1. The total IPSS score significantly decreased at week 8 compared to baseline (from 19.52 to 6.08; p < 0.001). A 25% improvement in total IPSS versus baseline was observed in 33 (67.35%), 48 (97.96%) and 49 (100%) patients at visits 3 (week 2), 4 (week 4) and 5 (week 8), respectively. The IPSS subscores for both voiding and storage symptoms also decreased significantly by week 8 (p < 0.001 versus baseline) (Figure-2) . The onset of efficacy was demonstrated at 2 weeks following treatment. The IPSS-QoL score was significantly improved at clinic visit 3 (2 weeks post-treatment) and throughout the end of the study (Figure-3 ). At least a 1-point decrease in IPSS-QoL versus baseline occurred in 39 (79.60%), 46 (93.88%) and 48 (97.96%) patients at visits 3 (week 2), 4 (week 4) and 5 (week 8), respectively. The N-QoL scores (items (1-13)) significantly improved at visit 3 and throughout the end of the study compared with baseline (Figure-4) . The IIEF score did not change throughout the study.
Secondary outcomes
The mean nocturia episodes improved significantly from baseline to week 4 (p < 0.001) and week 8 (p < 0.001). Significant improvements were also found in the HUS by week 8 (p = 0.01) ( Table-2) . Among the uroflowmetry parameters, Q max and Q ave improved significantly at clinic visit 3 ( Table-3 
Safety
Blood pressure, heart rate and blood chemistry results at the last visit were not significantly different from baseline values. Three patients (5.88%) out of the total 51 experienced mild dizziness, but all patients tolerated the medication during the treatment period.
DISCUSSION
The alpha adrenergic receptor antagonists have evolved from non-selective antagonists to short acting selective and then long acting selective and subtype selective antagonists. The alpha 1a, and to a lesser extent alpha 1d, receptors predominate in urologic tissues, whereas the alpha 1b receptors are found elsewhere, such as the vascular tissues (6,7). The ideal alpha receptor antagonist should be uroselective with minimal side effects. Tamsulosin shows ten times higher affinity for alpha 1a than alpha 1b receptors (7) (8) (9) .
Tamsulosin is a superselective subtype alpha 1a and 1d blocker for the treatment of LUTS associated with BPH. The standard dose of tamsulosin for BPH is 0.4 mg (8) but a lower dose (0.2 mg) is also used in Asia (10, 11) . The conventional Tamsulosin formulation has an absorption profile that is dependent on food intake, and is associated with low levels of intestinal absorption. The serum level is dependent on food and gastrointestinal transit time, resulting in 70% higher serum levels when taken on an empty stomach compared to after a meal (12) . The new formulation, Tamsulosin OCAS®, which contains 0.4 mg active Tamsulosin hydrochloride, was designed to improve drug delivery compared to the previous formulations. The OCAS® formulation is a gel matrix comprising gel-forming and gel-enhancing agents (2,3). Following administration, the Tamsulosin OCAS® tablet Effects of Tamsulosin in the lower urinary tract symptoms The tablet carries water throughout the entire gastrointestinal tract, including the colon, where water content is lowest, resulting in consistent drug release independent of pH and gastrointestinal motility (2,3). Thus, Tamsulosin OCAS® has a superior pharmacokinetic profile than conventional Tamsulosin, allowing it to deliver consistent drug levels over 24 hours with lower maximum plasma concentration (C max ), irrespective of food intake. The 24-hour sustained efficacy extending over a longer period of time, even at night, leads to improvements in LUTS/BPH, such as nocturia with fewer side effects. This effect can be explained by the specific mechanism of alpha blockers (13) . Nocturia is one of the most bothersome LUTS in BPH, and is the most common cause of sleep disturbance in older men. The prevalence of nocturia as a cause of disturbed sleep increases with age. Nocturia and disturbed sleep are associated with a range of serious co-morbid conditions, increased risk for accidents at home and on the road, reduced daytime alertness and activity, reduced sense of wellbeing, depression, mood change, and increased disease susceptibility and mortality (11) .
Most of the restorative sleep occurs in the first half of the night. Therefore, it is important to avoid awakening during the first few hours of sleep. For good quality sleep, the HUS should be at least 3 to 4 hours. Increasing the HUS leads to improved QoL. Tamsulosin OCAS® represented a statistically significant 57% improvement in nocturia control (14) .
Alpha blockers not only inhibit alpha 1-adrenergic receptors in the prostate and bladder neck, but also have an effect on the cardiovascular system. The randomized crossover study concluded that Tamsulosin OCAS® had a lower incidence of positive stress test than conventional Tamsulosin (15) .
Our study demonstrated that tamsulosin OCAS® 0.4 mg improves the IPSS total and subscores, nocturia, HUS and QoL in BPH patients. We use N-QoL questionnaires for evaluation of QoL, it is the self-administered questionnaire that has been proven to correlate with the energy/ vitality domains of the SF -36 questionnaire and with the sleep quality of Pittsburgh Sleep Quality Index (16) . Total IPSS significantly decreased at week 8 from baseline (from 19.52 to 6.08; p < 0.001). Similarly, the voiding and storage scores of IPSS also continued to improve significantly starting from the second and third visits, respectively (p < 0.001 versus baseline). The IPSSQoL and N-QoL scores significantly improved at visit 3 throughout the study. In addition, significant improvements also occurred in nocturia episodes and HUS at the last visit. Uroflowmetry parameters, Q max and Q ave , improved significantly at visit 3 through end of study. The response to treatment in these patients was evident within 2 weeks after treatment. All patients had at least a 25% improvement in total IPSS score versus baseline, and 97.96% had more than a 1-point decrease in IPSS-QOL score and, therefore, can be considered responders of the treatment.
This study demonstrated the favourable cardiovascular safety profile of Tamsulosin OCAS® which helped BPH patients with cardiovascular comorbidities and are taking antihypertensive medications. Most patients with lower BMI generally tolerate Tamsulosin OCAS® very well with only few side effects, which are usually mild and all patients tolerated the medication during the treatment period. The specific pharmacokinetic properties of Tamsulosin OCAS® with its efficacy and safety profile in BPH patients provided the desirable therapeutic risk benefit ratio.
The limitations of this study are: 1) lack of control group either with placebo or with traditional Tamsulosin, 2) lack of urodynamic assessment preoperatively and postoperatively, 3) under powered patient population. This is the preliminary report with small number of patients that will require larger cohort study in the future study.
CONCLUSIONS
Alpha adrenergic antagonists are the first line treatment for LUTS due to BPH. Tamsulosin OCAS® rapidly improves LUTS, both voiding and storage symptoms. The specific pharmacokinetic profile of Tamsulosin OCAS® provides an effective treatment for nocturia and HUS with less side effects. Tamsulosin OCAS® also improves QoL in patients with LUTS due to BOO associated with BPH.
